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(54) OFDM DEMODULATION CIRCUIT AND OFDM RECEIVER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an OFDM 
(orthogonal frequency division multiplex) demodulation 
circuit and an OFDM receiver using the same, in which 
demodulating processing is initiated in a short time after 
a signal is received, and demodulation is stopped in the 
early stage when the demodulation is erroneously 
initiated. 

SOLUTION: When a peak detector 122 does not exceed 
a threshold Sth2 within a fixed time T after a symbol 
timing signal is outputted from a peak detector 121, 
namely, when a continuation timing signal is not supplied 
from the peak detector 122 to a demodulating 
processing stop circuit 162 before the fixed time T is 
counted by the demodulating processing stop circuit 162 
(step S1 15), a demodulating processing stop circuit 162h immediately stops demodulating 
processing under execution at present after the fixed time T is completely counted by deciding 
that a position starting demodulation processing is wrong, and returns to the waiting state of a 
received signal (processing of a step S111). 
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(57) mmi 

mm: m^^^mL-aj-^^^mm-vmmmm^mm 
F D M^m^m^mm-r:^ c t„ 

iHliSI 62*^-^^^ T ^th^-r 5 HU iclf- ^m§gl 22A> 




F DMm^^^mL-zmmr^o f DM«iiii5i8S 

mirf -5 0F DMSIIlHl?So 

©i:^=&-r§ c i:^:#Si[i:-rstt*^ 1 iee<^)0 F DM 

^issscoo F DM^mm^t. nrntrji^o f oM^jie 
^t^^ir^z-t^m^tr^mtn-m 1 fi5«<oo f dm 

O F D M§<ifi^(D^IS{CfflV>P)nS >t7 -1- > F'i^^fflili 
*Twi:Lfci:#, B5t2«iiHU<OOFDM§«fi^^51 

th2i:Lfci:€. Sthl<sth2i?fe5ci:^!f#mi:-r^ 
2 T^M 4 v^-rtub^fcfBigOO F D M^SSIalKo 

WH«-T2tbfci:t. Ti<T2T*feSci:*1tgS[i:-r 

a, O F DMSIiM^eDSiSiiaS^fjJi^HtSC 

tat-r sw*« 2 7!»ii 6 i,>-rn*-fciEi8oo F D Mffim 
[is^^s] is*JSi7i)M6i/^-rnAHcieffi2n/-co 

F DM^i)giHlSS*«i^*Cf:«:!|#®i:-rSOF DMgfi 
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[000 1] 

lCfflV>50FDM (Orthogonal Frequency Division Mu 

Itiplexing : fiS^iSj^SJt^fJ^M) CJI^T^SJC^ffl^n 
SO F DM^miHlK, Rt>'cn%ffl</^/-cOFDMSSS 

[00 0 21 

/O [ii!f*cDt$?l5] tJe*©0 F DMjSlilelK<^-01Ji: LTs 
i^Ba¥ 1 1 -1 4 5 9 3 0^i:^^ti:fe«^nTV>-S<k3 
i5:OFDM^iail8S*'feSo 09fi. SfSKOOFDM^ 

-A;l/G I 4:7="— ^v'>5pyl/DSi:*<^jgLEMSnfc: 

[0 0 0 3] i:<Dy«JTi':/;i/e^i:L/T©2{i©xi' 
- h S S Rtf Sx— ^ > D S « . V ^-f tl 

^<D^mm^mm■vm^^^^^ I F F T (inverse Fast 
Fourier Transform : a»itJS7— Ux^i^) Rtf F F T 
(Fast Fourier Transform : S5j^7—Ux^g5) <?)'>-f 

>K'>tO"lgi:lB|i;tc;5:oTV''So Fi'>'^»— /^;1/G 

[0 0 0 4] 01 0«, Se3l5<^>0 F DMSSIlHlK©:rn 

<y^0T'^So tit3j5<00 F DM^ili(sI8S400T-ti:, A:^; 

+ 'jTS<oitffie#fc^m*nSo iS?iJM5ij^giS4oi 

O&tij;^^^ (-9-^^+ 'J ZftcDlf ^«#) 
^ISi§402tC^n^nA:'3^n. QPSK COuadrl phas 
e shift keying: 4 {Sffi^l^^iB) ll<^)??^ftSIS^n 
^0 So ?9^{k^llgg402(O^ai:^fi# (&-9->r^^U7S 

0??F^fl:^iS*n/c1f«Jfi^) IFF T^g|§§403 

tcA;'32nT I F F T^m^n, ^P^iaigj^^^fs-r 

i^^f/l/^S8iS[lc^«i*nSo I F F T^»gg403<D^ffl 

(.^'f'J^)\y^mm fix ;«r-Ki'>'^-A;Hf 
AlHlK404fcA:'3?n, ;<f-K'l'>^f-/^;l/G 1 3bM>r*D 

[0005] K'O^'— >'^;l/»A!Hl8S404<O«a:^ 
(*'-K-f'y5'->'^;l/G I AH^ftn^nfcx-^-» 
jK;1/DS) MfiJiIjnMgS§§405T'iI5<jx-:S'tC^^ 
50 snSo M5<Jia5>J^«iSg405cDm:'3m#{i. A:'3«)#lil 
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wmoBcotatimmt. i2t8iHi8S407*>e,si»iB$txA:^ 

■^n^-f'jri^r>vmmi^^f)W7L^i}'^ib. of dm 

i&to-^H 9 ics^-r J: -5 i&O F DM^IBM^ti, D/A^ 

[0 0 0 6] @ 1 Hi. iJfJtScOO F DMSmsj^tDra 
(ie*<OOFDM«ll3|5|gS500T'fi. S« 
(SfflLfc^lll-<-X/'CyK<l^) ^A/DS»!L 
/-cOFDMSlift^tt, 3Sg(HlK501. ^g[g§503. 

S513. stf3isiHi8S55itc^n^nA:'3^nSo cc 

T% jlM!HlSS50UcA:'3^nrcOFDMSffim^{i, M 
[0 0 0 7] C®«®a^«^^fiR|5Ig8502T'^^*n 

tC^««n5o a«S505Oai:»3«^«lf-i5'«m88521 
{cA:^«nS„ ^fc:. gftS513{cA:^*n50F DM 

[0 0 0 8] ;g;S!;¥i^7'<;i/^'5i4-e{i, g«g§5i3(0(ii 
J^7^';l/if5i4<Dffi:tim^{4. S^«§5i5fcA:^*nTm 
S521tcA:'3^nSo ^!!)¥l^:7-f ;b^504, 514A^P,^ 

n^ni»gg505. 5i5%:n-LTA:'3«^*^msnstf 

-i'«im8i}521T'«, iSA:'3«^ (m.tsm^) «rfflt^ 
[0 0 0 9] lf-^«iaigg52U±. 01J^tfg*gg5O5<om 

[0 0 10] cn<tt), SuxiiU/ciSisiHiKBot. ^±^s^ 

^fi^*^[5I^502. M^f§503, i^Eb¥J^7'.';U^50 
4. gM38505. e*ig513. 1^WlW-i^y -f fi^'S'bH. 
S515, Stfkr-i>^mS52l«r$i:4<)T, 
5>'^#^«img|5530i:*i;5:-r;:i:A^T'#:i.<, C£Otf- 
^ ^aig521 e, <o -> > -f S > ^-"{1^ i: ^®j¥t^ 
7-f;U^»504<Dlll:»3e^!:«:ffl«/>T, JSaSSESiSSc^M 
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4 

[0 0 1 1] F FT-^-f >'K'>$iJSI|Hia542T* 

fi. e-i'<^mi852l*>€><Oi'ViP;l/;5f-Y^>y«^tc 
»cJi/>T. ■J' -rv F >> 5f -f 5 >^^^J8ii«r'f7 ^ rztb(Dm'& 
m^^aitiir;S>^ OFDMSffid^ti, tDao-»':j?;U 

:5"C s > ^/-fi^^tiia?53o. mmr&m&mmm^aim4 

1. Sr>* F F T -< > K'>M^lH]lS542T'±f5<l^«aS^ 

/O [0012] {4fflls]fe§§552r'(i:. F F T -^7 ^' > K-t^M 
®|5l8S542A^5.ai:^^n-5$'JfflHi#<OA:^tca-::5$. % 
Slifi^ffi^a^S«jmig54i<oai:^M^ii:i5 i;TiljSlHlK5 

^ffifflL/iO F DMS{Hi^«r:«f-F'l'i'tS»-/^;l/^* 
l5iK553tcbb;^-rSo 

[0 0 I 31 :*r- K'<'>^'-/VHS^*lHlK553{i, 

4?;l/^f'5>^{l^{c»-^*. CiffllHiteii552<0(±i:»3fi 

F DMS^<l#«:M51J^^LT1>->^^+ U T«(DW^Ik 
[0 0 14] F F T^^gg555{i, E5>JM^J^^554A^ 

556lcA:'3*nSo M5IJiS5lJ^S*S556-pia5lJ-7'-*»J:^ 

557tcA:^?n, ^•5fIiE«^S557{±, ^OfTIEa^^ 
t7i/\ ffi;b®^i:tTaia^n/-c:A:/3l«ffi(i^ (S^lf 

[0 0 15] ^OI^mSBBSfi, ^»)ITiEa^f§5 

B?®!^;^)!!^. ■r%t3-&«iB$nfcA:'3ltffi<i^A<A:^ 

OFDMmilSlHlK500T'{4, ;l/^f504, 514 

x^mmwt^nfSTvi^^(o^mnmh lt, o f d 
M§{i{i#i:c©^KTw/-cttjiiS$nrcO f dms^i 

[0 0 1 6] H 1 2{4. OFDMSMfi^fcCcDSfP^T 

^r504. 514tCA:^*nSi:€, C<DO F DMSfifl^i: 
CcO^FdiT wfcttjl^S^nfcO F DM§<l<l^i:<D*ill 

[0 0 17] ±KEL/-cee3t5<OOFDM«il|3I8S500T- 
{*, e-'i7l*mS521tC<}:oT. OFDMSMffl^t, 

-r^^p-e, i^i!i¥l^7'i';l/^5l4<oai:^ 
JO i:. i^i!I¥l^7^'7^^504<Dm:^i:^D^aHfii^D:*:#^ 
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5 

i}\ m^(Dmm s tn^isx /-c i: c 5 x-mmmmmiikorz 
[0 0 18] 0 1 ccDtae^oo f dmssiihikbo 

511) , ^<Dtf-i'^tBj!tta{CJ;oT. OFDMS<iM 
^i: c coo F D M^d©^^ T w^fflS® rcil^i: 

>y>^S513) o 

COO 1 9] JLn\£—^^m<o^-{=.>^^'y>^}Vi!t 

■<^y^thX. F FT'i'-)'>H'i7(?5^'t'5>^$«JfflI-^ 

mm&.mmL^^^mm^VT\<\ o f DMSiifi^tt:^/ 
-hv^^f— /vi/G I *<^**nTF F Tiaa^n, n 

(X7--yyS514) o 
[0 0 2 0] CCT% ^»)«iaiS558lC*oT. cl«D« 

S515) , 5t«Db;-^^«ldJ*>e.4-ST*«ISbfc1f«f'- 

581;: J: o T^$nfcX;b1f ») *^^tiJ$n* 

yS516) o t¥*©OFDM^il[eIS<OffiOfi!IJi: 
LT, 10-164161 ^i:j^{cte«^tlTV> 

5 J; 3 ft an-i^ «7- Hil®«lta:^rie<0 OFD MStiSlHj 

[0 0 2 1 ] 0 1 4 ccoa.r:-:^y- vmw^mii 

^<DO F DM«iilslKt?fflVP>nS/^y>y hO^U'— A 

u wotstc ^ D A^? I >TSB«^ n/cj^ieic ft o 

TV-'So 01 Sfi. ^-OOF DM^lHlgStCSSfflSnS 

•T) 6oofc«. m'mm^m.m^t. cn^mmmim^ 

^<r>=L--t/^- KUWi:|WH;<i^?ij;&i^t3ii-r^- — 

[0 0 2 2] qiisiw«iK<t#«, mm<o:^--^v- F 

UWA^|fX^nTi/>50 F DM^iSM#^iei3)W1^iSb 
Acfi^T'feoT. ^K0FDM^iS(i^i:«J4jiL/c, 
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WL/fefcO-e^^o ^LT. OFDM^Iim^<D»jlliK 
-vUZilffiSJi-^-fe-y h*^#lt-r-5o ccoi^|B|«««l&© 
3^lHl?S60UcA:^^nTN>'>'3p;l/ (fc^U NfittSc 
[0 0 2 3] iijglHlKeOKDai^bffi^fi. «a)fi«ffl# 

^fi!tlHlK602»ctB:^*n. *cT-sm«m*n«o » 

62ojcm:'3-rso 

[0 0 2 4] xi'^Ktsmmi. igJglHISeilT'N 
'»jP;l/SjS*tiSi:i:fe»c, «®1*sg<l^*fi!clHlSS6i 

2fcj;-DTS^«ts{b^n5c fkwmnx\t. c<ostB 
:^e^«r^WLT, uwA;'3«^^N-»4-:;i'1g^«S: 

20 N i/>4^;Ht««©5i52«l?^«^^tgM§g620tm:b-r 
•5o *a§aS620(i. aL::i-i"7— FUW<OifeS/>>K;l/g 

fcMoT. sstS603. 6i3*>e.)ii:^^n^njSi5>nT< 
-^v- Fuw«Nv'>4?;Hfi^i*tsas«iise^i:© 

CO 0 2 5] 0 1 6{i. 0 1 5»C^LfcUWjljg«^aiIil 

■So ^<om^^mm'&^mt. ^.r:— ^y-Fuw«offi 

1 5tJ:5^LfcUWg?11tmi51K600:&S*i:b. aSi' 
>4<;l/|g(*^^n^tlN. N/2 (/-c/fL, C©i®-&. 

0. 5<N< 1) -e, ajg'»!P;i4S*<sv^fcaftsa 

^cOUWiij^^^miHlK aXT. DDD(N). DDD(N/ 
2)i:BSiB;-r-5) 720. 730*«;iS«]S87'^'->*S^3>* 
-F aXT. I A*-Fi:BS«!-rs) Ottf^^^i:, 3 
N«7)UW3i3^^miH]^ (WT, DDD 
(4 N)i:BS*i;-rS) 740;&(l^StaiHllST^v^v'3 i^^: 
-F i)>XV. F At-Fi:l^?*-r^) <Oi!){t«^i:^^ 
-/O •rS^fiRtCftoTV'So 

[0 0 2 6] c<7)fi#<^ttiiH]^70OT'{i. A:'3fi#i:U 
T. mi«)*Pl5iSB«lig©^*<-9-^'y^70itcA;/3^n 
So ■9->y^70Ui, ■9-vyUi'yffi^%±g8702*^e^ 

^ F U W7b^x-:S?fi^(t"tc}f A^nrt,>.5iE32Sli 

m^^i^mmm.\.rc^'^■v1^>^o ■9->y^7oi(otu^ 
fi^ti. x-^/^y:7r7iotc«)t&^nrf2t8?ti5t 
t tic. ®j^->>jJ-*;UiSA'Si/MCSftS DDD (N)72 
JO 0, DDD(N/2)730»C«*&^nSo 
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[0 0 2 7] DDD(N)720tt/itllfll»B«lffl[M^ON'> 

>^^)mmimmmmmn t a:r- 7- k u wto n 

3.--^7-K<^mg8 axT> u w«imf§ i:?4;-r) 721 

mt) 722icms.nmfs^^mtiir^o ddd(n/2)73 
ott . mmmmf&m^<D n / 2 -» :}<;bs^ftS5is«iifi? 

{i^i:^.--^"?- KUWON/2 i/Vjpyl/lS^ftSJi 

[0 0 2 8] uw«iai§72ui. mmmmm^<DWt}m 

;^lffi*^m^«)BBfil S thr «rjBK. S . I A F U W«l 
UHi#^-r-^/^-y7r7lOfcdl:'3-rSo f—S'^'^yy 
7'710{i, I A*-KUW<^)±Hi^*Slt-5i:. lettS 
\ nfc-9->'y570lcDm:'3<i^«r*»887llK:ffl:»3-r-5. U 
W{4fflSIWg§722T'{i. DDD(N)720A^?>m$nSta 

*l«:ffiffi^^S723{ca:^-r5o 
[0 0 2 9] VV/{SLmmm^73\T'li. DDD(N/2)73 

•y Hf^^»T, cn*fiita^fiKg§723{i:m;'3-r5„ & 
*i^«S723T'«. UWteffiSIS[ig722i:UWffi*igl3|[S 
731i:cD^n^niS!SSt3i-7-lr'y Mt«lc»-:5#{4ffi* 

iin^jaiiSiJffllSKtS (J-XT. NCOi:iB;-r) 724 
[0 0 3 0] N C 0724{i. {affi^^S723T'{ata^fi!c^ 
^^S-a-So mmg§71Ui. ■r-5f/<;-y7r710*^?,<Oip 

[0 0 3 1] -ry^yy^ Jl^7\2f}^P,tiitlt£t\^mm 
m^lki&mmi. Jl® -> 4N(0DDD(4N)74 
Oicmibtl. C(ODDD(4N)740U:j;oT^i6e.nfctB 
5ti58fi^l4, UWl^mS741{cA±»*nSo UW^IHJ 
S74lT-(±, ffiS*aK«^<^®:bfili:iafiiSth2' i:«rH: 
fflSfflBHi^om:»lfii*^i3ffiSth2'*jSASi:. 
F A*-FUW«imM^^ai:t)-r5o v-y^F7 

-f;i/:Sf7i2*>p.ai:'3?nsJ?i^SBi^!SM^{i. uwe^ffi 

S741T'F A*-FUW<^m{i^*^ai:'3*nSST% 
-^f/^y 7 r7»3T*«lf Sn«o 
[0 0 3 2] 7'-^/^-y7 7713{i. UWt?^tll8§741 A>c> 
F At-FUW<^^mffi^*Sit-Si:, 'f—$'J<iyyT7\ 
SlCieiSSSnTI/^S-T y ^ F7 /l'^'712ft^e,til:^Snfc 
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'f—^^^yyr^\3(Oliitlm^ttiC075^<oaitJt 

^fkmL. ^-'S'm^^mtlt^o ^'□■y^s^t§ (c 

R) 752{i, m»m7m(Dmtliy^^oyi;:^m3EL-CN 

C075i»cm:^U. (ST 
R) 753{i. «»S750(Ota^«r§ltT'»d?;l/^'l'S> 

m^^mmiSi70Q<oim^m.m-t^o 

[0 0 3 3] C(Oy;^ii. a.--i"7-FUW<0fiit»«r 

*^iS<«o/-c**ffl^85H«:t£:*:-rSfci6tJ:. @l 5 
»cS^Lfc±iibfc:3.--i5z'7-F®®«iaiIlIBS (■rS:^ 
DDD) 600«:S*i;b. S3S->>>i<>'HS*^5v^tc 
S^-5«fr<ODDD(N)720. D D D (N/ 2 )730:&(i;^ 
^Wmr^iyi^a^'e-h' aXT. I A t — F i: BSi*-r 

[0 0 3 4] 0 1 7{i, CCOm^^ttimWOOeoa.- — 

^ y— F u we^tucD— a©jaaii:oL-'T(D7 p— — 

h-V^^o I A^^— FT^^ffl-rS I At— Fjl:^— 1^7 
— FiiJi^tiJiagSti. jiM->y:i?;l/^N itzfcL. 0. 
5<N^1) C0n.--i^'7— FJiiil^ailil^ (DDD 

. (N)) 720i:, m&i^y^/i'm.N/ 2(D=L——>y—vm 

^^am^ (DDD(N/2)) 730t^m^^c I A*- 
FrL-->^'7-F)g@<tmie]KCi, m.^(0:i--i^y- 

mmmmm v tern i <ommmmwimm)^ e. . d d o ( n ) 

720SJ>'DDD(N/2)730tCj;oTlgl . m2<0fflSffl 
(Xx-yyS701) o 
[0 0 3 5] ^LT. DDD(N)720A^6.tii:^^nSlg 

^^y-FuwoiBiai^s^-r I At-Fuw«imffi#^u 

W«IWS721*^P,^^;S— 73t?. DDD(N)720St?DD 

D(N/2)730A^p,^n^nttj:^i5nsm 1 . mzcDmis. 

-b-y h Fo^^-r I At-FJ^iS?^*7-tr«y HfSi^e 
*B^figS723*^P,^i;S (X7^-yyS702) o 

[0 0 3 6] ^LT. m^mtii^m7ooi,i. ^uw^m 

^K±fS/c46tc, I A€:-Fti:J;S±ia:i-— ^7- 
-^0 FUW<D«IW (X7" yyS702) FAt-FUW 
ji^<^ailHl^li: <fc t) , S»|BliST^'i>*-> 3 FOi&ft 
*^-i±SJ;-5li:*oTi>So F A^:-FUWjia«imilI 

mt. ceo F At^- FT'fieffl-r«/'ci6ojaffi'»4?;v®5 

*MN©UWJiffi«imiHlK (DDD(N/4)) 740«:«A 
[0 0 3 7] F A^:-FUWiiM«im0SSt±> i A€r- 

F^^-^"7- Fjis«imiHis*^€»m:^?n5. m i <d 

mmmmi&m^ i'r-'^f'>'.>yr7\mmM t\ 

50 iHco72A(r>mt}) t^fm\^xmw.^:^y-byv^ 
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p 

'Pi^fc^ (Xx yyS703) . DDD(4 N)740tc<to 
TF At-HtBS1SBHi^«r^i;5 (X-r'yyS70 
4) o 

[0 0 3 8] F A*-KUWSig^taiHlSSti, C<DDD 
D(4 N)740A>P,a3:^)$n5fflS*iK{i^tCfSS:L. D 
D D ( 4 N)740*>e.m:^?n^ fa*- KtBSISMIi^ 

05:1—- ^ y - K U WtO^a^r^f F A t— K U W^tU 

(x-r-yys705) , m^^Oimw 

OOfi. UWltm®lft^*l7LT^m*-K SS 

mc:&^ (Xx<yyS706) » 
[0 0 3 9] 

[0 0 4 0] c<Drci!bs 9LicmmLrcm^(D0FDMm 

[00 4 1] $fc. mT'i>iWL/c:fie3l5O<i^^ttilHlK70 

[0 0 4 2] ±IBL/c:ilS€:fi?8i-r5/c46 

•5tt/j:0 F DM^miHlgS, Rtf cn^ffll/^fcO F DM 
[0 0 4 3] 

[^®^ft?}*-rs/ci6o#is] *feB^<oo f oMfgniH] 

DMm^^^mLxmm■r?>oF DM^mm^X'S>r3 

X. mmm(r>o f DM^mm^^^m-t^^m^mt. 
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JO 

[0 0 4 4] ^-LT^ *%««<DOFDM«ilHllK<DS3i2 

»1Jr#S«. miiHijOOFDMSfifi^i:. ^mtSfj® 

o F DM^mm^^mm^■^tcm^t<Dmmm^^ib^ 

[0 0 4 5] Sfc, 2|s:^W<00 F DMmillHl«8<DHfif2$^ 

[0 0 4 6] Se>fC, 2|s:^W(OOFDMa[Si|51gS©ti}f2 
1SBI¥S{i, 0FDMS<im^<O^PtcfflV^5>n?.<>'«- 
>F>>^Ki|i^Twi:Lfci:€^ Mie^sytOO F DM 

0FDM^iiiHiK(7)HuiBe-^^m#g{i> mm^m^ 
Bgji&^-ttstBM{a®tf-^{4B«o<^mia«i;&sthK w 

[0 0 4 7] $fc. :*:!«^©0 F DMmiail?S©«ai5tf 
30 Sci:«r!i#mi:-rSo ^LT, ^^fl^oo F DM^IHIhI 

tiKficoe-^fiEB^I^tBT'^^i/^Ji^ti, O F DMS 

[0 0 4 8] 5P)t$fc> *:f|B^iOOF DMS«SH 
cn^mtcJ: »)^%OFDM^illllEg«{iA%C 

t^mmt-t^o cncbrnm^^-ox. ^i^h^cdofd 

MSIiaillgS&O'O F DMgffl^BtCintf. O F DMS 

a^Pf^^S* -li- ^5 c i: *^T- # 
[0 0 4 9] 

KIOOfDIttWlC^fcoT, iSeSSOOFDMS^EIgSSOO© 
<Sfigi:l5H^^^»cov>T{i. ^^<OT2«TgB5^^^:o^^T 

50 [ 0 0 5 0 ] @ 2 :$:||fi!S<O^^<D0 F D M^iilaieg 
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zf^}T yyi\^m^\,t. ^w«±©Era<Dgs*^ t w/ 4 
[0 0 5 1] /^-y-yhpa. WLmzc<o-f*)T>-7i\^m 

^figStlfcOFDMSllM^ti. OFDM^iilelKlOO 

5i{c^n^nA;'3$n5o ccoasiiissioi-eti. tw/ 

[0 0 5 2] CCT\ ^HTwttO F DMfi^cr)^ili*3 
i;tf«iS"effl</''e)n-S I F F T (inverse Fast Fourier 
Transform) *5j;tfF FT (Fast Fourier Transform) 

ffitDOFDMS^M#i:MltS1037?«^*»5n, M 

[0 0 5 3] i^m^i^y^fi^iimrHt. ^^ggiosom 

[0 0 5 4] S^iftTJ^^-r/b^lMT-a, a^^ii3©aj 

^mg§12Ui, e^leI8Sl05cDffl:^{i^^i^|51^115<D 
^^nfcESff Sthl^S^Si:. «iS»!lS(OF^{ife<^fc46 

t/F F T>j7-('>'K'>SiJffll(Hli^142{cta;b-rSo 
[0 0 5 5] ^LT, CcDtf-i7^(±jgg121A^eOv'>' 

/^-Jr-y KA<s<isnfci:LT. ^Jasra((felei8Sl6Ui 

141 {mmw-my-i ii'ii\Q'^(omti{mm3-<bmxkmmm.i&L 
m.m^m.m \^x&.i^m^m^2\mfj f f t <^ ^ > 
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StlfflHi^«:l^i:<{affl(Hlltoggi52tcm:^-r^«ifi8tc 

[0 0 5 6] cticfco. ±aiL/ca5i(HiKioi, «^sls 

3g{ElSSl5Ui. ±aoi/v>-p;l/^?-<^>y«IWgi5130, ^ 
/(? iSIS^a«IW§§141. &t>'F FT'>-<>'K^^r^I5]gS142 

[0 0 5 7] L/c/j^oT. m^^^y^yt^^mii^ntc 

gpi3030^6co>'^#;l/^-i'^>yM^coa4;'^t^ti. Sua? 

fetgl52T-^cO^JS^:i->^-t^y h7b'^«{B^n. 
:/^-/Vl/^£lHlKl53TtJ;^cO{^*P^nTt^^:^*-K 

tcM^n. F F T^}^tg155Tti^H®«Ofi^;b^^/l 

[0 0 5 8] ccT% mmm^mm^y^i'^m'^'^^. 

30 ;bi5f-<^>^*fi^^«ltBgpi300tf-^«^tH§gl21(0^i6S 
^^n/ciaffiSthUi:. 0FDMgfifi^(DyU7>r 

EHOS^ (Tw/4) /)^ M3ZE<OOFDM^IHlHlK400 
lC*5tt^ 1 F F T^^§§403 1 0#fi^) S:r>*F F T 
^^ggl 55(0^>r>'F«>t^)i|iTwti:J\fLTl/4lc®BI^ 

Sth (^1 2#RB) tfgi/^fmcgg^^nTi/^^o 

[0 0 5 9] ccofcib. :^mM<Dmm(ooF Dummm 

40 ggioote:<tntf. OFDM§fifI^to§<iA^^Si@l8i(& 

^Tco^Pa^ti. I F F T^^§g403 (m 1 0#Rg) St/ 
F F T^g|g8155cO'>^ > K'^OtlsT w<]; 0 ^>/h^V\ 
BSTw/4^KtcST^j^pItl^a^tC^oTV^^o ^ 
(D-fiX\ *||SS(?)f^^cDOF DMSs^lEliglOOtC^DV^ 
Tti. ±ai^7)l:f-^<ttBg§121i:tigiJtC. tf-^«^m§81 

22;b^igtte>nTv>^o 

[0 0 6 0] tf-^«^tB§g122ti. i^!ElS8105OtB;^<i 
^0;^$^/)^^«)S^^n/c:rdafflSth2:^S^^i:> u 

50 m9m^mm^'(k^rcit(Oiyz/:^^)\^^^ ^ v^n^?:® 
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iSJttSI4'il:(H]Kl62Jcaj^^^o cn<i:t). ±xEL/cii 
iSlHieilOI. ^t3^«9£l£lE]%102. il||[88103. 
ii¥1^7w';l/^»104. i«g§105. S^S113. n^mw-i^ 

[00 6 1] C<Otf-^'fi|fflggl22cDga<iiSth2{i, stM 

y^-)\^^W(rMm^^Wn < i/^.}; 3 tc. I8fii S thi 
-^'<^imi§122cOBSfflS th2{i, O F DM^d^^wyU 

fim^<DSffl e $ T'<^)^p^*^i^ T w/ 4 

^ 4Stf^l()¥l^7'f;l/:5fll4(75Tl^i^Wco/'ca6co^K«liS 
7 X T w/ 4 ^P^S■el!^^#■r § c i:*^plt6ic«:S<o-p, 

CO 0 6 2] ^LT. tti@saafitiHigst62(±. e-^ 

i:. ±iS<D*-5^c«iii!aa*^P4i(&$n/-ci:LT. ^i6^ 

T<0tf-^'t«fCtf-^7<$tilS122*^e>O>/>>-K;l/^ 

CO 0 6 3] ^LT, «iSJaat|3ih[5iSS162{i. -^^ 
ffl T Oti-^cf IC tf- 22*^ 5.0i/ > Jp;l/^Si I' = 

'&m.. ■r*t>^e-^eim§§i2iA^5,v'>'^-'i/:5''t'5> 

"\ CO 0 6 4] cnfcWL, CO— ^^raTOth^tfJ^t! 

-^1^mg§122A>e,^'f = ><?'<i^A^A:'3?n^t.>^^ 
SiSSaffi'4'il:lHlffit62{±, ^iSiaa^rgflJi&^-arfcfa 

B, •r%tJ-&tr-i'«iaisi2i*>e->y^;i/^-t'5>'^^ 

lllfigtCiSrcTV^Sc tuxELrctf-^«im§g12lcDigMSt 

hi. \L-^m\m\7i<om^%t\\i, stfco^iajaaf 

jii|51^162«-^^HT(i. i^ii¥1^7-i';U^104, 114 

Co 0 6 5] last*. ^^J t iC^ottS. OFDM^jHi 
#i:0 F DMS<Hl^^Tw/4B#^1iiiI^-l±/-c{i^i: 
(OiSmm^TntEiZ'&^o ia4{i, OF DM^ISlHlSSIO 

ffiicScJt. OFDM^iaiHiSioocDifimir-Pi/^TiJiH^ 

■rso OF DM^ssiHiisiooti. smm^ 



(8) 1#B82 0 0 3-1 r58 1 2 

14 

(Xx>y:/SlH) , ^tDt!-^<^tH5!iatcJ:oT. O 

F D MSfi©^ i: o F D M^mm^^ t w/ 4 ^mm^ 

M^mK^ (X7"-yyS112) lf-i'«iaggl21*^C 

10 (xf-'y:/sii3) o 

CO 0 6 6] ^LT> c<r>i/>^>)V^^=.y<fmmim 
i:<«^sn«^5as4'±iiissi62{i, <i(0-»4?/i/ 

^ f 5 > J: o T-^^pa T cott^F^BSte 

■rso ccT% ±ie«iiJ2is^p^<i&$-a-/-c{4H*'iEUi.^ 
t-rntf, -^^p^Tj-xrtttsBi(i«Bafflsth2*ie;^ 

Sth2^a^/-c. -r^t)-^«Pj!!lS4'±lHlS?Sl62A^-^^ 

460-».-p;l/^r'i' 5 >^^<i^A<^SS«ia4»ihfslK162tc 

K162(±-^^HT(Dtl-^«rU-b>y h/Xh-yyUT. ^ 
© $ $ ±fex-r -y y S 1 1 2ic J: S -> 5 

^lcS-:J<«ti5aSJ&lKig!?-t3- (Xt^-v y S 116) . m 

K>i(kmmymcii':>Tm.mi£ntzxtsmwLmmcm.^w. 

O*^^m^n«c*^o/-c«^t± (XT--yrs117) . ^0 

:'3lfffifi^) i:LTtb:'3?n^ (x-r-y >^S118) „ 
CO 0 6 7] cnicJ^tU — ^^fflTWrttCfflMfilA^ig 
ffiSth2Sr)a^%*>ofc. -r^:*?-^, «iSJ!fta'*'±Bi^1 

JO 623b<-^^KT^fi-^-rsNfHj:. e-^/«imggi22*>p> 

±111^1 62tc#tS&5n**^o/-c (Xv"y:/S115) 

maiifta(*'±iassi62{i, tsia5BS«:P»B{^5-<*fcffi 
{iji-^jbHcsaEHtf oaiijas (iStaxT^ -y :/ s 1 1 a 

«^ (X7^-y7°S111(05!lS) ^t.m^o 

CO 0 6 8] cco$ga. miSJaa^p^$&$-y:s/c46tota 
B5fii<oEafflsthi:&fg<^^-r;5ci:!()^T'€x mm^m 

tc^t). O F DM§<ifi^OSm*^C)^iliP,g5S$T'{cS 
■r-5«f^^, I F F T^^g§403 m 1 0#Rg) Rt/p 
F T^eiig155(D'?-OK'i7<Di|iTwJ;»5fe'h?%. * 

<i(D^mii:j:'5Piate^n/cffiiSjais<o^4'T% c<do 

50 «r1*mLffl*3orgtl4fc(ii:/uH*v\ 
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[0069] 0 5 {4, ^¥m(D^mmm(DBmic cj; s o 

JgScOOFDMmii[5]K200{4, mWSI>h(Otcl!b<D'>:/ 

^tatjt^btzitcD^Vr^m (7xTw/4^ffl) t^m 
[0 0 7 0] tcofctb. o F DMmmm^2mcmm-^ 

DM«illilK200<D3tt?B{c^/-c-3T{4. Ma!<00 F DM 
[0 0 7 1 ] :$^mmo)Bm<DO F DM^iilalK200-^ 

It. mwm203<ommiim'^^W}'fi^y-<)i'^2QAa, 204 
bic^ti^n«*&5n, iiiiti2i3<D{i^ia**<i^»¥t% 

7'f;l/^214a. 214b{c^n^n«ife?nS«lfigi:«:oT 
fc*), ^Sl¥l^'7-<;l/^204a. 204b, 214a, 2Hb0)liifj 
<BlJ(<:{4g^i§205a. 205b. 215a, 215bA^«jSLTlStt^ 
nrv^So •¥-©±-p. ^l(l¥1^7-f ;l/^»204a, 214a«ll 

m^i^y ^ )\^^2Wa. 214b«7 XTw/4^ffli:S:&o 

[0 0 7 2] cnj;*?. ±a«L/ciS5iiHii^2oi. mm. 
mm^^^mmQ2, ^^§§203. i^m^i^y^fv^20A 

a, gmg205a. g^S213, i^i(l¥J^7 -r ;l/;5t214a, g 
^S8215a, Rtflf-^«^«S221*$fci6T> 

5ft'5>i^fi^<tmgi5230i:^)i*-rci:3b^T'^. ±kEL 

rcjij^i5iss2oi. mmmm^^^mmo2. ^»§g20 

3, l^m^my ^ >V'S'20Ab. i«S205b. i«S213. 

mW-my -( )\'^2\«,b. i^f§215b, RD-t?-i'^ai§§22 

2^t.hii>x. i^y^^iUf-^ s.>irm^^mssi290t^i3i 

[0 0 7 3] 06a. ^glJttCfetJS, 

:5»204a, 214afC<i:;5^J^«f^feWTw/4^P^©li^, 5^ 

m^my -<>\^'^2(iAb. 2ub\cii^^mmmh^7 x t w/ 

4 ^MO^^^-n^'tX©. O F D MS««#fc OFDM 

sfifi-^^ T w/ 4 nmim-s^tcm% t <Dnmm^7n 

■rST'feSo *llfig<Dfl5®(730 F DM^ig[llK200T' 
»4. k!-i'«lt±itl221T-«i6e.nSfflM(ii{ii>«TSBra*^ 
Tw/ 4 ^KT'feS ^<Ot!-^'ffl**a53zE<Di^«TSB 
fflA'7 xTw/4^racOO F DM^i)ll2l«S100<Dt!— -^l^ 
aii§121T'^466nStaM«Ofc^-^'fiiJ: 0 tfg< ^ 
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[0 0 7 4] L!b>L5^«TWffl*m^fci6, ^©ISBifiifc 

^lootctstts^iUJaaF^jifeiHi^iei ^ •? feSWfitcM^ 

<^im-r-5Ci:*^T*t-5o iI£OOFDM^ls)«S200£Oa(i 
mcot,>T«. HUxE<OOFDM^ii@Kl00tl^«l*(D 

O F DM«i§li]^200«, bukEOO F DMSi@(HllSl00lC 
J:t'<lHl8S*<^'>}«i»{C*-5o L*^L, Mi^OOFDM^ 

miHiKiooT'tt, \i—^iikmm2M)\ &'^^mmfsm^ 
10 n:m\ L tzim mmw-mnmif^ 7 x t w/ 4 ^p^o^ 

^mmmLTLiio^mm^mi)^-:>rzt}\ ^mm<omm 

®OFDM^IB|51gS200T-{±, tf-^1^|±lS22U±)S<,-'«B 

m(om^ mmvi^mmii^Tv//4f^rii<oi»m¥i^y^ 

)li>20Aa. 214acO^n^ntB:^*'A:^^nSg^i§205 
a. 215a(0^tl^'nai:^) *SiBiJ-r-5 C i:T-i^rty/'ci6. 

20 [ 0 0 7 5 ] S 7 tt. 2|s^B^<D* lcSlJ«D5lfiS<OjetetC 
J:5OFDM^i)||H«^£Ora>y^'0^S^-ro HUKELfcH 
SfiOJg^OOFDM^lHlSSlOO, 200AV OFDM^ft 

ii^i: o F D M^mmm^Tv// 4 ^raiiis $-ii-^c{i^ 
i:®tBiB<itg-^^, ^iUBiaPfaft&iiissiei. 26Mcm.m 

SScDJgffitDO F DM^iiI5II^300{4, V -y ^ K:7 -< ;U^3 

30 [0 0 7 6] tLx. i:jrf. ^mm(Dmm<Do f dm^ 

mmmOO<Dmmi^'^rz-:)Xli. b35EcDO f dm^ishi 
SSlOO««fiKi:IpHigp»{coi,^Ttt. ??^®T2ffig|5^i' 

ic-oi^xm-n^^HL. ^o^mm^^^Ksr^o 
commoo F DumtMrnmooxit. o f oMSim^ 
a. mmmmou ^^§§303. g^tisis, stfiusiHi 

gS351lCj!iD^. ^>y^K7'(';l/^f37UcX:^*n«o 

[0 0 7 7] V-yg^K^-f ;l'^371(4. OFDMgjUl 
^oy'JT^y/lz-r-^i:. jMfiCfcO F DM<l#lc{>f 
kiLfzZfOTyyjV'f-'^ (01 OlC^L/tOF DM^ 
-/O i8lHlK400Ofe®|5lK407{Ci51S?nTV^Syj T>y/1/ 

^_>>tiii-<D-x-^T% ^i()mm-^txtzm^^m-b^^ 
<r> i;-^'«iaa^82<Dtti^fi#tiMajaiai'itiiK362tc 

Ktif£inx\^^^o 
[0 0 7 8] lasfi, t icfettS. :J}'«TSSraA^Tw 
50 / 4 ^ra<0«^. Rtfi^ffrflBWA' 7 x T w/ 4 B#M©Ji^ 
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igCDft^*Tw/4^Hi:LT. V>y^K7-<;l/:S'371<D 

nT^^SBiffl[Sthl4:Jtt5!-rSo C^gifiiSthUi:, ^© 

t5t), OF DM§S^^<DA:'3tc<¥t\ vyg^K^-r/l/ 
^f371 <DJgMf§CDS* O tr- ^'M^SJfffiK «im LT, 

[0 0 7 9] cnicj^L, fcr-^;7;gim§g382(±. ^mm 

fS. •r«:*>^«^i:-rSv>y5^K7-f/P^f371(OiiMS 

-&^x\^^^mmsx.\\2t\m.-t^o c<oi8{isth2{±, ^ 

371 <7)jiJS8Scog$ to i;- L T b ^ ^ olflg 

tt*^^<&Sfci&. tf-^'«ltBS381(DBIfflSth1i:0t> 
iiI<IS^5n, t!-^'«ltti§g381<fcOt»«T«SK«rg< 

[0 0 8 0] ^-UT. «i)iSaaS8^tfelslSS36Ui, k!-i> 
«imi8381<oa:bM^*<A:^*n.5i:. ffliaSaS*M5& 

^■ttSo mii«aaft'±iHi^362(i. tr-^<^^ai§§38i<Dm 

k!-^«ltbg§382A^P. lf-^fi|ffiti:S-^< ffi:^<l^A^A 

[00 8 1] LfcA^oT, *IISS<0lg^lCi3l,->T{±, ± 
303, #l!)¥t57-i';l/^5?304a. g^S305a. imil313. 

f^m^my >( ii'^su. §^§§315. st;tr-^'«iws32 

•rci:A^T'#. ±a;L/c-^'yf^ K^-c /I/^371, Rtft! 

[0 0 8 2] ctucj^o. ^mm<omm(Do F DMmm 

|slSS300(ct3l^T{i. t;-<>^^aii§381. 382ti:A;'3^n 

iHlgS 1 00, 200 i: ti V -y ^ K 7 -< ;U ^ 37 1 T'5fefi!c ^ ft 

ISimcL-Ti'fiftL, OFDMaiilHl^lOO. iQotmm^ 

X'^^t)\ ^cOHfigcOf^^ficneO F DM^IIilsl^lO 
0. 200. 300©M»«l1SfiElcE^^nS*>tDT-;5:(/S S 

tcittH^LT#fcA^ CffiO F DM^iaiel8S«r3afflL/fcO 
F DM^dSSTfeoTt J;i>o 
[00 8 3] 
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m^<ry<8im j.;i±<o<fc^tc, *^wjc*n(f. ofd 
u^mm^<ommc^\^^x. ^mm^<Dmmmx^^ 

^»3«:<^mL. ^©miSStta«:4'±$-a:T0FDM§e 

[@9<ofa»«§tt^] 

m 1 ] *^W®-llfiScDje^»c J:«0 F DMrnHlHlK 

[02] *ifilWO-||)5fe(DJg^<OOFDMaillIllK©/^ 
y-y h(D7^— V-y h<D— fiaj^^fST-feSo 

[03] ^^JtlC*3ltS. OFDMS«ll^i:OFDM 
§<Hi^* T w/ 4 KFraiiiS ^-^/iM^ f: cofflBifii** 

[0 4] *:MW(D-jlSgcDJB^CDOF DMrniimKOK) 

[0 5 ] *^W<08iJ®ll«|(DfgfiitC .J; « O F D M«illsl 

[06] ^SiJt{c:feCJ5. ^l!j¥J^7'C;l/5'204a. 214a 

t J; s5i-«f««K*^ T w/ 4 i^mwi^-y.-< ;i/ 

^204b. 214b{C J;;55}-1?f^feW 7 X T w/4 

^n^no, OFD M§{tfi# i: o F D u^mm^^ t 

JO [07] *^Ba<D$ p. tCgiJOHfliOJgffilC J: S O F D M 

[08] ^^]ttc*3{ts. ^mm^is^ivi/ Anm<om 
■a-. Rt/i^«rwra*' 7 X T w/ 4 ^H©«^^n^n 

<D. ■Ty^K7-<';l/:S?371A>e.ai:^*nS*aiifit*^-r 

0T'*-5o 

[09] eeJiSOO F DMmUlHlKT'fflV^enS^^y-y h 
i^V*— T-y KO— 0!l*5^-r0"rfeSo 

[0 1 0] vm<K>o F iiumm^<oyu^y^'mxtb 

So 

-/o [011] ti£*<oo F DMmnm^<r>-fuy^mx^ 

So 

[012] OFDM§{i{i^i:B#raTw/-ctt>iIffi^n/i: 

o?Du^mm^tt^mmw■my^l\^9m, 4i4tcA:^ 
snsi:^. c®o F DM§^i^i^tc(O^WTw/c^5• 
a}^^nfcO F DMS<H1^4:<otiMfflo:^#^<o^ra 
^ft*5^-r0T-feSo 

[013] ti£3t5<D0 F DMmSB|HlK<OfP®lJaa«rIttflB-r 
[014] ^r:-i7y-KSJi«im75SO0FDM^Ii 
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[01 53 0FDM®Illl3}gSK2iffl$n«3.^-^''7- 

[0 1 71 OFDMS[SlllK<Da.-— ^^-KUW^IW 

100 OFDM^lHllg 

101 ii@|HlK 

102 m&m^mm^^^^ 

103 MiCfg 

105, 113. 115 SSgg 

104. 114 i^mw-i^y'()V'$t 

121. 122 If-i'^ltilii 

130 '»r^}i'it'^s.>ifm^miti^ 

161 %iiiSQ,^r^^i°]% 

162 %iaj!aii4>ihi5]% 

190 iy>:^)Vi''^s.>ifm^mm 
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200 OFDM^^Isl^ 
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